OBJect This prospective cohort study was designed to determine the influence of depressive symptoms on patient expectations and the clinical outcomes of the surgical management of lumbar spinal stenosis. MethODS Patients with an age > 45 years, a diagnosis of lumbar spinal stenosis at one level, and an indication for decompressive surgery were included in this study. Data for all of the following parameters were recorded: age, sex, highest level of education, and employment status. Depression symptoms (Beck Depression Inventory), disability (Oswestry Disability Index), and back and leg pain (visual analog scale) were assessed before surgery and at 12 months thereafter. The reasons for surgery and patient expectations (North American Spine Society lumbar spine questionnaire) were noted before surgery. The global effectiveness of surgery (Likert scale) was assessed at the 1-year follow-up. reSUltS Fifty-eight patients were divided into two groups based on the presence (Group 1) or absence (Group 2) of depressive symptoms preoperatively; each group comprised 29 patients. Demographic data were similar in both groups before surgery. The main reason to undergo surgery was "fear of a worse situation" in 34% of the patients in Group 1 and "to reduce pain" in 24% of the patients in Group 2. The most prevalent expectation was to improve my social life and my mental health in both groups. Surgery had a relieving effect on the depressive symptoms in 14 patients (48%). Thus, in the postoperative period, the number of patients who were free of depressive symptoms was 43 compared with the 15 who were depressed (p = 0.001). The 15 patients with persistent depression symptoms after surgery had a worse clinical outcome compared with the 43 patients free of depression symptoms at the 1-year follow-up in terms of severe back pain (20% vs 0%, respectively), severe leg pain (40% vs 2.3%, respectively), and severe disability (53% vs 9.3%, respectively). Only 33% of patients with persistent depression symptoms after surgery chose the option "surgery helped a lot" compared with 76% of patients without depression symptoms. Moreover, in terms of expectations regarding improvement in back pain, leg pain, walking capacity, independence, physical duties, and social activities, fewer patients were "completely satisfied" in the group with persistent depression symptoms after surgery. cONclUSiONS Surgery for spinal stenosis had a relieving effect on preoperative depression symptoms at the 1-year follow-up. The persistence of depressive symptoms after surgery correlated with a worse clinical outcome and a higher rate of unmet expectations. Screening measures to detect and treat depression symptoms in the perioperative period could lead to better clinical results and increased patient satisfaction.
S urgery for lumbar spinal stenosis is an option for patients who remain severely symptomatic after a course of conservative treatment. Individual patient characteristics are related to the surgical outcomes for spinal stenosis. 8, 13 Patient expectations have been studied for lumbar stenosis. 9, 10, 21 Lutz et al. reported that patients with better expectations from their surgery had better outcomes after discectomy for disc herniation. 11 In contrast, McGregor and colleagues reported that patients undergoing spinal stenosis surgery frequently had unrealistically high expectations from their surgery and tended to have lower levels of satisfaction; 14, 15 similarly, Toyone et al. reported that patients with spinal stenosis tend to have more unrealistic and, consequently, unfulfilled expectations.
Depression and painful conditions frequently coexist, and previous studies have demonstrated that depressive symptoms are associated with poorer outcomes following the surgical treatment of patients with lumbar stenosis. 1, 2, [16] [17] [18] [19] [20] 23, 25 To our knowledge, there is no information in the literature concerning the influence of depression symptoms on patient expectations. We hypothesized that patient expectations can be affected by depression symptoms and, consequently, will affect clinical results. In this prospective cohort study, we explored the role of depression symptoms in patient expectations and the clinical results of surgery for degenerative lumbar spinal disorders.
Methods
All of the patients received both an oral and a written explanation of what would be required of them, and they signed an informed consent form confirming their agreement to participate in the present study. The local ethics committee of the Instituto Nacional de Rehabilitación approved this study. The study inclusion criteria were as follows: age over 45 years, diagnosis of lumbar spinal stenosis at one level between March 2011 and March 2012 with an indication for decompression surgery with or without fusion, failed conservative therapy, and willingness to comply with the predetermined follow-ups.
Data regarding patient age, sex, highest education level, and work status were obtained for all of the patients. Patient expectations (North American Spine Society lumbar spine questionnaire) and reasons for surgery were noted before the surgery. Disability (Oswestry Disability Index [ODI]), depression (Beck Depression Inventory [BDI]), and back and leg pain (visual analog scale) questionnaires were completed by the patient at the hospital 1 week before surgery and by physician interview at 12 months after surgery. An orthopedic surgeon who was not directly related to the surgical treatment or to the spine surgeon follow-up conducted the interview. The global effectiveness of surgery (Likert scale) was assessed at the 1-year follow-up.
reasons for Surgery
The patients were asked to provide their 3 most important reasons for deciding to undergo surgery, selected from the following list: other therapies had not helped, fear of a worsening of their situation, desire to retain their independence, desire to improve their performance of everyday activities, desire to improve their walking capacity, desire to reduce pain, or their physician had recommended the surgery.
Patient expectations
Patient expectations were assessed using a modified version of the Expectations Scale of the North American Spine Society (NASS) lumbar spine questionnaire. 5 The question, "What changes in the following items do you expect to experience as a result of the operation?" was asked regarding each of the following 8 items: leg pain, back pain, walking capacity, independence in everyday activities, general physical capacity (at home and work), ability to participate in sports, frequency and quality of social contacts, and mental well being. The response options were as follows: much better, better, somewhat better, unchanged, and worse; "I don't know" was also an option.
global effectiveness of Surgery
At the follow-up, the patients rated the global effectiveness of the surgery on a 5-point Likert scale (that is, surgery helped a lot, helped, helped only a little, did not help, or made things worse).
Depression Symptoms
Depressive symptoms were assessed using the Spanish version of the 21-item Beck Depression Inventory (BDI), with scores ranging from 0 to 36. 4 A score of 0-9 indicated a normal mood, and 10 or more indicated depression, that is, elevated depressive symptoms. A score of 10-29 indicated mild to moderate depression symptoms, and a score of 30-36 indicated severe depression symptoms.
Pain and Disability
Back and leg pain intensities were assessed using a visual analog scale (VAS; range 0-10 cm). 6 Patients were divided into 3 subgroups according to the intensity of their leg or back pain, as determined by the VAS: 1-3, mild; 4-7, moderate; and 8-10, severe.
Subjective disability was measured using the validated Finnish version of the Oswestry Disability Index (ODI; 0%-100%) in which 21%-40% is considered moderate disability, 41%-60% is considered severe disability, 61%-80% is considered crippled, and 81%-100% is considered patient exaggeration of their symptoms.
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Statistical analysis
The sample of subjects was dichotomized according to the presence or absence of depressive symptoms (at least one positive answer on the Spanish version of the BDI II).
All of the baseline measures were obtained 1 week before surgery, and follow-up assessments were conducted 12 months after surgery (VAS, ODI, and BDI).
Categorical values were compared using a chi-square test. The Student t-test was used to compare the postoperative symptom scores (lumbar VAS, leg VAS, and ODI) between groups.
Statistical significance was accepted at a p value < 0.05. Statistical analyses were performed using SPSS version 11.0 for Mac.
results
Fifty-eight patients were included in this analysis: 30 males (51.72%) and 28 females (48.27%). Of these 58 patients, 29 (50%) had no depressive symptoms, 22 (37.93%) had mild depressive symptoms, 6 (10.34%) had moderate depressive symptoms, and 1 (1.72%) had severe depressive symptoms, according to the BDI. Patients were divided into two groups based on the presence (Group 1) or absence (Group 2) of depressive symptoms preoperatively. Group 1 comprised 16 females and 13 males, whereas Group 2 consisted of 14 females and 15 males. Demographic data were similar in both groups. The median age at surgery was 56 ± 11 years. Preoperative employment status in Group 1 was as follows: 58.62% (17 patients) were inactive (that is, retired or unemployed), and 41.37% were working (12 patients). In Group 2, 65.51% (19 patients) were inactive and 34.48% (10 patients) were employed. Perioperative data were also similar between the groups in terms of the average surgical time, blood loss, and hospital stay. Regarding perioperative complications, 8 (13.79%) dural sac tears occurred: 3 in Group 1 and 5 in Group 2. None of the patients needed revision surgery during the 1-year follow-up (Table 1) .
Preoperatively, severe back pain was present in 48% and severe leg pain in 72% of patients in Group 1 (more than 7 points on the VAS), rates similar to those in Group 2 (51% and 62%, respectively). Regarding disability measured using the ODI, 48% of patients with depression symptoms had severe disability compared with 58% of patients without depression symptoms. No statistically significant difference in preoperative lumbar pain (p = 0.39), leg pain (p = 0.78), and disability (p = 0.58) was found between the groups.
The reasons to undergo decompressive surgery were similar between the groups. The reason most frequently cited for undergoing surgery was to reduce pain (24%) according to the group without depression symptoms (Group 2) and "fear of a worse situation" (34%) according to the patients with depressive symptoms (Group 1).
Preoperative expectations between the patient groups were very similar, and the most prevalent expectations for surgery in both groups were to improve social life and mental health. Using the BDI, we found that surgery had a relieving effect on the depressive symptoms; among 29 patients with depressive symptoms in the preoperative period (score > 10 points on the BDI), only 15 retained the depressive symptoms after surgery. The latter finding indicates that during the postoperative period, 43 patients were free of depressive symptoms and 15 patients were depressed (p = 0.001).
We performed a subanalysis comparing the 15 patients who remained depressed (persistent depression symptoms after surgery) and the 43 patients free of depressive symptoms during the postoperative period. We found statistically significant differences in lumbar pain (p = 0.00), leg pain (p = 0.05), and disability outcome (p = 0.00), with consistently worse outcomes in patients with persistent depressive symptoms after surgery (Table 2) .
In terms of the global effectiveness of surgery, 33% of patients with persistent depression after surgery chose the option "surgery helped a lot" versus 76% of patients without depression symptoms after surgery (p = 0.001).
When patients were asked about expectations of improvement in back pain, leg pain, walking capacity, independence, physical duties, and social activities, the percentage of patients who chose the option "much better" was lower in the group with persistent depression symptoms after surgery than in patients without depression symptoms (back pain: 81% vs 60%, respectively, p = 001; leg pain: 81% vs 46%, respectively, p = 0.10; walking capacity: 79% vs 40%, respectively, p = 001; independence: 58% vs 13%, respectively, p = 001; physical duties: 58% vs 26%, respectively, p = 0.05; social activities: 79% vs 44%, respectively, p = 0.001).
Discussion
In the present 12-month longitudinal cohort study, we aimed to assess the role of preoperative depression symptoms on the expectations for and the clinical results of the surgical treatment of lumbar spinal stenosis. Of our 58 patients, 29 (50%) had preoperative depression symptoms. This rate is higher than the 20% reported by Sinikallio and colleagues.
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The first important finding of our study was that surgery had a relieving effect on depressive symptoms: among 29 patients with depressive symptoms in the preoperative period, only 15 retained these symptoms after surgery. This finding indicates that during the postoperative period, 43 patients were free of depressive symptoms, and 15 patients were depressed (p = 0.00). Similarly, Sinikallio et al. 19 described 45 patients with preoperative depression among a cohort of 96; 22 patients had recovered from depression symptoms at the 2-year follow-up. Note that the patients with persistent depression after surgery had shown worse improvement in symptom severity, disability scores, and walking capacity than the patients who had no depression at any stage. In those who had recovered from depression, the postoperative improvement was similar to that in the normal mood group. Those findings correlate with results in our study, in which persistent depression at the 1-year follow-up was associated with poorer outcomes in terms of lumbar pain (p = 0.00), leg pain (p = 0.05), and disability (p = 0.00). Notably, this clinical difference was present only in patients with persistent depression after surgery. In the original groups, we found differences only in leg pain: outcomes were worse in the depressive symptoms group (p = 0.05), but the lumbar pain and disability outcomes were similar between the groups. These findings correlate with those of Sinikallio et al. in 2011 ; that is, patients with continuous depression after surgery showed poorer improvement in symptom severity, disability scores, and walking capacity, whereas patients who recovered from depression showed clinical improvement similar to that in the normal mood group. 19 In another study of 232 patients who had undergone instrumented lumbar spine fusion, the authors noted that 32% of patients had preoperative depression symptoms but only 15% had them at the 1-year follow-up. 25 These researchers concluded that the prevalence of depressive symptoms decreased after surgery. Disability remained higher in patients who had reported depressive symptoms preoperatively but decreased significantly after surgery; thus, the authors suggested that there was no need to exclude depressive patients from surgery, although screening measures and appropriate treatment practices were encouraged.
The reasons for undergoing decompressive surgery were similar between the groups in our analysis, except for the "fear of a worse situation," which was more frequently associated with the patients with depressive symptoms. In the group without depressive symptoms, a desire to improve pain was the most frequent reason for undergoing surgery. These results differ from those of Toyone et al. 24 in 2005, in which reducing leg pain was the main reason to undergo surgery among patients with lumbar spinal stenosis and disc herniation.
Patient expectations were very similar between our groups, with the most prevalent being the improvement of social life and mental health. These reasons are different from those reported by Mannion et al. 12 in a study of 88 patients in which the majority expected much improvement in leg pain (63%) and walking capacity (67%). Our initial hypothesis was that patients with depressive symptoms would expect less from their surgery, but this hypothesis was not confirmed by our results. The impact of expectations on outcomes remains unclear, with some authors decrying their use as a valid measure of the overall quality or effectiveness of surgical spine care because it represents a patient's subjective contentment with health care services. 7, 15 Satisfaction concerning leg pain, walking improvement, and independence was lower in the group with persistent depression symptoms. Generally, satisfaction was also lower in patients with persistent depression symptoms; only 5 patients (33%) in this group selected the option "surgery helped a lot," as compared with 33 patients (76%) in the normal mood group. Similarly, Adogwa et al. 3 described a cohort of 53 patients who had undergone revision surgery for symptomatic same-level recurrent stenosis. Depression was measured using the Zung self-rating depression scale. Significant improvement from 37.52 to 49.9 (p < 0.001) was noted in the scale, and the authors concluded that an increased preoperative Zung depression score was associated with patient dissatisfaction 2 years after revision lumbar surgery.
When measuring the clinical outcomes of surgical treatment for spinal stenosis, certain individual patient characteristics should be considered. In our study, the depression symptoms prior to and after surgery led to worse clinical outcomes and different patient expectations and expectations fulfilled. This finding emphasizes the importance of the routine assessment of patient mood and expectations. These factors can then be discussed with patients to achieve realistic and oriented outcomes of surgery. 
